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PROBLEM TO BE SOLVED: To guarantee the reliability of an analysis result and to performs 
processing within the range of a machine resource quantity to be analyzed when a CAD model is 
analyzed by VOXEL division. 

SOLUTION: A volume error calculation part 1 by VOXEL sizes calculates volume errors corresponding 
several VOXEL sizes as to each component and a machine resource consumption calculation part 2 by 
the VOXEL sizes calculates the VOXEL sizes when a volume error is made constant and machine 
resource consumption when an analysis is taken by the VOXEL size as to each component. Then a 
machine resource consumption calculation part 3 by volume errors calculates the machine resource 
consumption of the whole model with a certain volume error. A volume error minimum value calculation 
part 4 by machine resource consumption finds the minimum value of the volume error within the range of 
the current machine resource quantity and a VOXEL size calculation part 5 by the minimum volume error 
calculates the VOXEL size of the minimum volume error by components. 
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[SM ] C A D ^x/l^S: V O X E L^^fiJ^Z J: 0 MWi- 

\^z]L^\:.fzWmWM^tmL. VOXEL^f>fXt^j;-g>v 

US:— ^^^L/t^-^i^OVOXEL-^--^ X\ ^il/^OV 
OXE LH;^-f X^3 i&gfSfB^^OVS/y'SigMM^rltS: 



VOXEL**--f Xfc** 

0 « n » «f « 0 



VOXEL 



VOXELH^^XKIKB 
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i: , i^-iSr < i: t 3 mXt<7) -lr;l/-9-^ XfcM LT , 

x^rfflv^fc t ^ (r)misx9mi<zm-th'7>'>^m.m9. 

fc^ !> ffi^ ^ i: . #gPa°p r b l,Z if^9 X^WA 

[f»*Ji4] 1«gCCOg|5B°p**4>^.&CADT-fe>'7'y^: 
ie^^ftf S) -:) T , Hfri2#gPfaCO**(0»^^cO#« i: a 

X2-^tii-r -1.55a i: . %'i^.\.fz^^nZ:b<r>ifs9 ^)V^-i 

xx^n^a^^mthm^b ^ . ziyiz-j.-^^izmn^ 
morns'] mmcom&ti^h^icADT-izyxv'^ 

ULtcOTn^' -tJl-^^ XizMLX , S^ffaCr):^m<Dm^'^i^ 

b, mi^mshz'biz, ffine*«i^t^"^-feyp-^^x 

<7^mmmmt,zm'th-?i^>"^mimm.in\ii-thmm 
b . mrie V y^mnrnmconm ^^i'-^ < t s fitui 



iz. ^^ShZ'biz:ii:^-^fU-^-^ X^M-iH-th^mb?:, 
[000 1] 

y^T/i^^r^fc^'-fe/i-' (VOXEL) ^z'umv^xmm-h 
^=^j^^ym.\,zm-h. 

[00 0 2] M;ta"*-RSS«ffi$:ffl^''TCAD<7)T-fe>- 
O X E L -r Xfi , /i^ $ (mtf/jN $ V ^{5 t'P W»JK «±± 

E \.^^ x$-^^-ri.j^*iais . 

[0003] 

\M^<r>W^\ fi!5|WCADT-fe>'yy^:T/I-'<59VOX 

>y) tcMLT|5|-(7)VOXELHf-<XtJ:l>:^SiJ^^fo 
TV^-S. ^cotcib. gB(R.O*5ftcOJ^i:VOXEL:J^SiJ 
S:fi=-5/v:Jg«fcco#«glllii, #Sn°pri:Ca^-3T L 
^d. Jg«A^:^::^#:T'^i6^>*-^rgPp°n{if4:a^ 

mi^±%<^£h. ia9fc:s^-rj:afc, fi!*ovoxEL 

^O^^SlJ^-a-eii . C A D T^r y 7' y t x/l-cOSPn'l, a t gp 
^^BcOHf-rXfeit^Jg^^c^iS^SroTl-^Tt, U^Ab^ 
iaB(i|lI-VOXEL-9->fXT^SiI$tT.-S;ta6, VOX 
E Lt}i-SlJf^c7)a5p°pBiO«s«i^(i/h$V^3&»'. suaAtco 

[00 04] ^fz. mm-r^-r-^y (3>-b'j.-:S'i'X 
xA) <OCPU^(g|^^*y4^<;o«jSi:M^>t-^*>-fr 

xmmmi>zvoxEi^-^-(x^:m^^hzbi,i. m'm.± 
immx'hi. -t^i^-h, fmnikm^-mmnLx^'^j: 

Itftiit. ^o:>'?'>y^mi>zX'yXtm!imti^mT'r?>fi^ 

b' 0 t^<7)mmt^x'^ -r, ^ y ^mr^^mx-mmmsi}^ 

±\^f<:^lZ{i. VOXEL-9--fX$:H«^^L. fm 
[000 5] 

[^HB**W^LJ:dfci-.S.illi] iy±<?)ct^fc, fi!*c7) 

voxEi.'^WUz J: ^mm^mx'ii. c ad r-tyXV 
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[0 0 0 61 t.tz, misx(r>m&^±WhtzMz, vox 

[0007] *^Hj(±j:.ieraM^<7)m&ia o . mv\n 
•thbbh^z, mmzmm9m^z^-t^,-7i^>'mm.<ri 

ffiHrt-C1»^^tg=5r«3S^ V O X E X^Jg^^S 
^ i: ^ a ^-S. . 

[0008] 

[mMimi.-thtz)^(r>^m ^wm. im^m^km 

^^^tzib. CADc7)r-fe>'7'll^:x/l'^VOXELta- 

m-th m^z , ^ushco^^crim^mm t v o x e 

ic, gPfprhtcM^^VOXEL-y-^fXSrStSWttaai 

CO 0 0 9] $^>tc. mai$ixs*«MiiA<3iq£figfflor 

fc, VOXEL-tf>fX^g^^-r-i.^S$-^<!:i:(:<t 

[0 0 10] mi^mui. i^^T<^9m^n^. cadt 
■t yy 'J * x;U7)#«i5ar i: iz. ^j'-^Kths m±<o 

V O X E LHf ^ XlC^ LX . a5fBiO**cOJg*e<7)^«fc 

SMasn^po V o X E L^wimco^t comm^ntu l . 

it«^lltVOXELHf'fXfci7)re«^^^y>S. UK 
l>Z. #gPfBrfctC. ftc«ii^tVOXELHf^Xt<7)P 
t^im^ m^Zi^^ Ltz^-^<7)VO X E L 
^^X^MtHL, -ec7)V0XEL-<f-^XSrfflV%:ti:#O 

>'^«jgMS4cogrtU^/j,^=S:< 1 1> 3 m:Lhc7)f*®MII 

taimmmt<Dmm^t-t^. mm-^m^j:'?->y'mm<7)m 
mtHximmm^mA-^iz^j: ^ tt^acm l , ^<7)imim 

ti'm^Hz^^m^htiz. #gPd!,ri:fcVOXEL-9->f 

Ci =aV2 +bV+c (IKH^# 
^<7)^e^Cj^V^T, lli!lL;^v:^-^<i;t.3*<7)ei tVt 
<r>m^t=, 2»:fl|g (itl ) iO^Sta, b. c$:**^S 

[0 0 17] ^V'>TVOXEL-9--<Xt::J;^-ei^>-«jS 
««*itacg|52-C-{±, VOXEL-tf-<XtCj:?>#:ai^ 
lfS[a51T'^«^^2<Js:tfblSlS:tktC. «s«i^ei 
g|5p°ptCOV^-r-^(C l-fz^<7yV O X E L-if X^SPn°p 
rttC^S^T, $^>tC, -e<7)VOXEL-9--fXlCtJ{tS 



XSr^tti-T'S.. Cia LTflcaiL./i*SBiPpri:£7)VOXE 
L-!f->fXT-i,-DT#g|5a^VOXELlCcM-S'JL, jgWM 

[00 11] Jil±03{!ia5:3>-fa.-^tcJ:-5TII2S-r 
[0012] 

mmcommcommi ar, mmizm-ox^^mcomm 
^m^^-tmx'h^. mmvoxEL^^ x^wmM-^ 

10«±. m^imMmt^j:'yX\^hCADT-tyy'0^ 
■r;KO=g-liBar t <7) V O X E L^f-f X$r*||Hj£7)#^fc 

j;oTS:ai-ri>gP*f^§» voxELi)-m2GJi, 
S3SVOXEL-tf>fXg|!jtf-»:g|51 oizx-oxnta^ti 

7t V O X E L-9--f XT' t -oX^ffa^^m-th&^X'h 
tCi-:>T«^<0fi?$fMa$rSdSP:«-T'3i^, VOXEL 

^mmt mmx'h o . ^mM(7)m^iizm9^L^j:\,^fzibm 

[0013] ftjiVO X E L-9--< Xgt!)lt»:a5 1 0 cOV 
OXELHf>fXfcJ;i,f*c«^JItf-S:S|IlT-(4. CAD^ 

[ 0 0 1 4 ] I12t;. C ADtx;PcOgPp°pC0#:ai>J;t>' 
VOXEL^^fiJf^iOfittWO^^ia^r^-r. CADtT/t- 

«ogfai<5o«tasrVcftDi. yoxEi^^mk<Dimiv 

cflEi ( i = l, 2, 3. n) t-ttb. #a5rfiir 

ei = I (VcftDi-VcAEi) /VcDi I 

xhi>> 

[0015] miiO#:«i^||ei $:#SI5n°pri:tC^i--^< 
bh3ma±<7)VOXEL-^-^XI,Z'0\,^XM.liiL. 113 
tc:S^-rJ:^^rt<^^ei tVOXEL-9--fXi:c7)BIWg 

^s^-r2jj:ft^^^y)^, :icr,2d:mmi, voxel 

[00 16] 

:V>0) (itl) 

«-gl5p°ncovi/yKj®M»fi&H-S[-r'l., -t^h-h, 04 
£i =£2 =---=en =etL"C, #gl5 
p^rttCVOXEL-9--fXS:*i6. -eixSrfc t^^■7v•>' 
*^SMg»&»tiJ■rl. . ^il^^g|5a°p(CO(,^T^H-^|. 

oidlc. i}'-^<bi:>3'ycoimW:^e:lZ'z>\,yX'€d. 
[ 0 0 1 8 ] ^rjs. CP UB$ra^^^ 'Jffiffli^i^vv' 
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ifeticpui^fgi {tmmm^) <^i-^-m*>^'{t*# 

«tTtJ:V^L, C:ix4>tfO-r'^-C5r#Ji:-r-g.j:3tcLT 

R=ae2 +be + c (KH^f=^ : 

a, b, c^*46^ii:*iT'#-l.. 
[00 2 1 ] -7i/^^«^g*{^J:l.#«^^S/J^ffltf■»:gp 

mit, fm9m(r)mt*T-7>'y»m<^^-^i3^±t^^^^ 

[ 0 0 2 2 ] S/iNf!fc«^t= J: S V o X E L-9--f :^ff» 

gp 5 T'ti , J: s V >- ymm.rmm.tYm-M 3 t- 

[ 0 0 2 3 ] 07 tc. *S6Bj<7)^<7)?B»t:ti(t.g.3!!M 
[0 0 24] =g-SPn°nri;tC. VOXELHf-fXtCiS* 

»mii*5J:wf2<j:ias5 (^1 ) ^»aiL (X7"-/rs 

2) . Xx yTS2c033ia^3?iSIIim3&5^tfJ^tc:5rS 

t.TmK)m-t (xxvrs i ) , 

[0025] ^V>T . 35)-l.-S<^*K^II5r e iz^ML 

( y r S 5 ) . t ^ZimmM e <7)%gr<7)-7 

i^ymmnmsi^mt-t^ (XT^-yrse) . ^gPo^oic 

(X7"-yrS7) . X7'-y7°S4*><?>;:^xyrS7iT' 
i^3!!ffll^«raillifc**3IlIfc^i.*T^0iI-f- C^x-yT" 
S3 ) . 

[0 0 2 6] xx>yrs4*^^>X7^ yrs7^-c 

el,zX^-?yyWmmM(r)2}XmW, (^2) ^MtHL 
(Xy^ yTsa) . m^<D'?iyy'MWMlzXhimW^ 
(ftiiffiE) iMih-t^ (X7-yy'S9) . 
[00 27] <>:t:, ^S^Sh^tiZ. Xx>yTS9603!!ffl 

r^is^Ttf^ca^Eco^^cTjvoxE L-9--f x^actB L 

(XT^ yrS 11), :^TcOgCq°ptCO>,^TXT-"yXS 1 



{ooi9]d<.i>z. i^mmmzx^^i^y^mmmn 
M.mx'ii. '7'^yMmmm.i-i^»m^j:w.mm^i^ 

ihhtzibiiZ. VOXEL-9--fXtcJ:SV>'i^«5!g7HS» 
05tCa^-rJ:3^ir2<S:ftSS:«*^S. 2i>:fl^{i 

[0020] 

egb) (5^2) 
ltOJ!iaS:tT-o^v:<^ (XT--yTS10) , ^m^^T-f 

[0 0 28] ^c7)Mm$-tfctCVOXEL^^fiJgB2 0T 
J±, #gPi?i2rVOXELtC:5i-SiJL. MW5liagi53 OT' 

[00 29] HBtC^-riatC, *S|HBT-{±, VOXE 

^VOXEL-^^X-C'^^fiJ-r^, icO«^, gPp^BtCO 

L*^L, VOXEL3^SiJiSc*<«<^^?g^^«0SPp°p{j, t 

fcJt^T. voxEL:»-SiJ||c**Mij^«.c:i:{::J:*i^ 

[00 30] $<i>{:VOXEL^SilSc«. ff^^T^Sv 

nth^ixhtitb. m^(7)^T'?~>ymm^M.^mz^ 

[003 1] 

iwn(m¥k\^xiwm\^izxof.z, ^^mi-zxtat, 
ea!*<7)r ^3 V7' y ^ fii^wiizn lx m—<7) voxel 

r i: tC«ca^*^I3I- h V O X E LHf X^tl^ L 

ti. T-kyyo=t'ffU^fi^tLX<r>m9ri^i^<7iim^tii 
[0032] if^, mmi^zfm^m^nomiz, ^cr>m 

SSrlfoVv-ycJDKjiicOffiBF'J-eVOXEL-if-f X 

mf^xcDf -fx^. ^ ^ u mc^yf^^^z x h mts\T-m^m 

[HffiofSm^riiHg] 

[HI 1 ^^mirmmi-^mmcommm^^^-tmx'h 
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[ H 2 ] C A D ^ 'f)V<^3ffa<^im. t V O X E L.^mk 
[04] «c«^e$r-Si: L^«^OVOXELHf-f 

2<x&m (^2) (T^ntiiimm-thfzifx^mx'h^, 
[06] ^>'y»mm&i)-{^im^<^MMm?:$iiiii 



[08] ^^BfllCiSCADqET'/UOVOXELtM-SileO 

fi?iJSr^-r0T'J)^, 

[09] ta!*:tr>£(Cj:^CAD^T/K7)VOXEL^J-S<J 
<O«i|$-*-r0r-<f5i.. 
[^f^OlKHJ] 

1 voxEL-9->fXicJ:S«sa^llfhg:a5 

2 VOXEL-9--fXlCj;SVv'>'«ag?^«fi«a5 

5 e/h*«^lcJ;SvoxEL-9->fXffa[a5 

10 ft3SVOXEL-9->fXettfh®:a5 

2 0 VOXEL^JJ-SUSP 

3 0 »WiJ!iagB 
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10, 



tt: tt H S K tr ff 
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